High levels of heat shock protein Hsp72 in cancer cells suppress default senescence pathways.
The major heat shock protein Hsp72 is constitutively expressed in many tumor cell lines and biopsies, and its expression correlates with poor prognosis in several types of cancer. Hsp72 was suggested to play an important role in neoplastic transformation and tumor development. We addressed the role of Hsp72 in cancer cells by investigating the consequences of specific depletion of Hsp72 using small interfering RNA. Down-regulation of Hsp72 in certain cancer lines triggered cell senescence associated with activation and stabilization of p53 and induction of the cell cycle inhibitor p21. Effects of Hsp72 depletion on senescence and p53 did not result from a proteotoxic stress, DNA instability, or activation of ataxia-telangiectasia-mutated (ATM) and ATM- and Rad3-related pathways. Instead, depletion of Hsp72 reduced stability and activity of the p53 inhibitor Hdm2. In addition, Hsp72 depletion triggered a p53-independent senescence program through inhibitory phosphorylation and down-regulation of the cell cycle kinase Cdc2. Therefore, Hsp72 provides a selective advantage to cancer cells by suppressing default senescence via p53-dependent and p53-independent pathways.